Hoxa9/hoxb3/hoxb4 compound null mice display severe hematopoietic defects.
Members of the hox family of homeodomain-containing transcription factors, including hoxa9, hoxb3, and hoxb4 play an important role in the regulation of differentiation, proliferation and self-renewal of hematopoietic stem and progenitor cells. Lack-of-function studies using hoxa9, hoxb4, or hoxb3/hoxb4 null mice demonstrate that all these mutations compromise the repopulating ability of hematopoietic stem cells (HSC), implying similar functions of each of these genes in hematopoiesis. Because cross regulation and cooperativity are known features of hox proteins, we investigated mice with a compound deficiency in hoxa9, hoxb3 and hoxb4 (hoxa9/b3/b4) for evidence of synergy between these genes in hematopoiesis. Hoxa9/b3/b4 were generated by mating the hoxb3/hoxb4 null mice with the hoxa9 null strain and HSC function was measured by competitive repopulating assay and by immunophenotype using fluorescence-activated cell sorting. Our findings demonstrate that the hoxa9/b3/b4 null mice are smaller in body weight, and display a marked reduction in spleen size and cellularity compared to control mice. The numbers of colony-forming unit (CFU)-granulocyte macrophage and CFU-spleen progenitor colonies were normal but hoxa9/b3/b4 null bone marrow contained increased numbers of immunophenotypic HSC (Lin(-), c-kit(+), Sca-1(+), CD150(+)). However the reconstitution defect in hoxa9 null HSC was not enhanced further in the hoxa9/b3/b4 null HSC. These findings demonstrate overlapping functions of hoxa9, hoxb3, and hoxb4 in hematopoietic cells, and emphasize an important role for these transcription factors for regulation of HSC proliferation. However, none of these hox proteins is absolutely essential for generation or maintenance of all major blood lineages.